Effects of ethanol on phosphoinositide hydrolysis and muscarinic acetylcholine receptor number in SH-SY5Y cells.
Previous studies suggest that the effects of ethanol on carbachol-stimulated I(1,4,5)P3 formation and on the number of mAChRs may be independent of each other. The aim of this work was to further study this hypothesis. Human neuroblastoma SH-SY5Y cells were used as a model system. Acute exposure of the cells to 100 mM ethanol induced a decrease in [3H]N-methylscopolamine ([3H]NMS) binding at 30 seconds which was of lower magnitude and of shorter duration than the previously described ethanol-induced inhibition of the peak of carbachol-stimulated I(1,4,5)P3 formation. Long-term ethanol treatment of the cells induced a time- and concentration-dependent increase in [3H]NMS binding. Three hours of 100 mM ethanol treatment were sufficient to increase the number of mAChRs at the cell surface but these receptors were not immediately functionally active, suggesting that they may be newly synthesized. Furthermore, the ethanol-induced potentiation of carbachol-stimulated I(1,4,5)P3 formation, after two days, was, for all ethanol concentrations tested, of higher magnitude than the ethanol-induced increase in mAChR number. Together, these data indicate that both acute and chronic ethanol-induced changes in carbachol-stimulated I(1,4,5)P3 formation may not only be explained by changes in mAChR density at the cell surface but may rather be the consequence of actions of ethanol down-stream of the receptor.